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Page 1 l/line 10, change "computer" to ~ compute — . 
Page 1 1/fine 11, change "once" to -- once, --. 
Page 1 j/line Ip, after "cease, " insert - and --. 
Page 12, line 3, change "commend" to - command 
Page 13^(ie 3, after "Forces felt by a joint", add — are reported, and 
Page 13, lip£ 4, delete the comma after "resistance" and change "reported" to ~ 
accomplished 

Page 13% lm€ 6, change "forced- reflecting" to ~ force-reflecting 

, line 9, change "locking or unlocking a joint" to ~ lock or unlock a joint, --. 
Page Bffine 10, change "control signals reading from a force sensor to force-reflection 
hardware but do not" tol- control signals are used to command force-reflection hardware, and do 
not — 



Page 13,>4ine 12/change "of to ~ from ~ and, after "device", insert ~ to the host 
computer --. 

Page 14, lin^28, change "counter-wight" to ~ counter-weight — . 


In the Claims: 

Claims that have been changed by this amendment are presented below and marked as 
"amended." 


1. (amended) An interactive device for use in conjunction with a host computer, images 
displayed on a computer display screen, [apparatus] and a fixed surface, comprising: 

a stylus [including a longitudinal axis, a lateral axis, and a vertical axis] having a pe ncil-like 
configuration to allow writing-like manipulations between fingers of a user : 

, £ i a mechanical linkage coupled to a fixed surface and coupled to said stylus for supporting 

■(Jul said stylus while allowing at least five degrees of freedom in the motion of said stylus, said 
mechanical linkage providing a user the ability to manipulate both the orientation and location of 
said stylus in three-dimensional space [, said five degrees of freedom including rotation about said 
longitudinal axis, revolution about its lateral axis, turning about its vertical axis, and spatial 
movement along at least two other axes relative to said fixed surface, said rotation, revolution and 
turning degrees of freedom providing said orientation of said stylus, and said spatial movment 
degrees of freedom providing said location of said stylus]; and 

[means] a sensor for producing an interactive stylus locative signal which [on command by 
a user] is responsive to and corresponding with the position and movement of the stylus at any 
point in time during its normal operation, said stylus locative signal providing information about 
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the orientation, location, and movement of said stylus for use by said host computer and said [a] 
computer display [apparatus] screen to manipulate images displayed by said computer display 
[apparatus] screen in accordance with said orientation, location, [and] or movement of said stylus, 
said images including a cursor whose position on said computer display screen is controlled by 
said stylus locative signal : and 

£jpf<Ji\ a force generator for generating a force on said stylus in at least one of said fiv e degrees of 

freedom in response to force signals provided to said interactive device , said force signals 
correlated to information displayed on said computer display screen . 



Please cancel claims 3-4 without prejudice 


^ /C. (amended) A device as recited in Claim 1 further comprising: 

a remote unit having a switch capable of being in an on state and an off state; and 
command means triggered by said switch when said switch is in its on state for generating 
a command signal for receipt by [a] said host computer , wherein an action taken bv said computer 
upon receipt of said command is dependent on said state of said_swjtch. 




6. A device as recited in Claim 5 wherein said remote unit is a foot pedal unit. 
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Y (amended) A device as recited in Claim 1 wherein said mechanical linkage includes at 
least [three] five joints , wherein a configuration of said joints allows sa id stylus to spin freely about 
an axis extending through the length of said stylus while all of said other joints remain fixed in 
position, and a sensor for sensing said spin and providing a signal describing said spin to said host 
computer . 

6 s % 

X (amended) A device as recited in Claim \X\£ wherein three joints of said mechanical 
linkage closest to said stylus [includes three individual components] control said orientation of said 
stylus, said orientation being variable bv a user while a position of a poi nt on said stylus remains 
fixed . 

Please cancel claims 9-1 1 without prejudice. 

J y£. (amended) A method for interactively interfacing a user and a computer display 
apparatus, comprising the steps of: 

providing a stylus [including a longitudinal axis, a lateral axis and a vertical axis] having_a 
^ pencil-like configuration that allows writing-like manipulations betwe en fingers of said user; 

coupling to said stylus a mechanical linkage coupled to a fixed surface for supporting said 
stylus while allowing at least five degrees of freedom in the motion of said stylus, said mechanical 
linkage for providing a user the ability to manipulate the orientation and location of said stylus in 
three-dimensional space, [said at least five degrees of freedom including rotation of said stylus 





about its longitudinal axis, revolution of said stylus about its lateral axis, turning of said stylus 
about its vertical axis, and spatial movement of said stylus along at least two other axes relative to 
said fixed surface, said rotation, revolution and turning degrees of freedom providing said 
orientation of said stylus, and said translation degrees of freedom providing said location of said 
stylus]; [and] 

[providing means for] producing an interactive stylus locative signal which [on command 
by a user] is responsive to and corresponding with the position and movement of the stylus at any 
point in time during its normal operation, said stylus locative signal providing information about 
the orientation and location of said stylus; 

displaying a cursor on said computer display apparatus, said [for use by a] computer 
display apparatus using said stylus locative signal to position and move [an object displayed by 
said computer display apparatus] said cursor in accordance with the location, orientation, [and] or 
movement of said stylus; 

providing feedback means for generating force on said stylus in at least one of s aid degrees 
of freedom in response to force signals provided by said host computer to sa id mechanical linkage. 
said force signals correlated to information displayed on said computer displa y apparatus: and 

providing a remote unit switch capable of being in at least two state s and a command 
device for generating a command signal representing said state of said swi tch and for receipt by 
said host computer, wherein an action taken by said computer when rece iving said command 
signal depends on said state of said switch. 



Please cancel claims 14-16 without prejudice. 


f*? ^ ^T^(amended) A method as recited in Claim [16] J_2fwherein said remote unit switch is a 
foot pedal unit. 


Please cancel claims 18fand ^without prejudice. 


(amended) A method as recited in Claim [13] ^t2f wherein said m echanical linkage 
./O includes counterweights for reducing an adverse influence of gravity on said motion of said stylus 
when said user moves said stylus [further comprising means for providing resistance to the 
motion of the stylus]. 


Please cancel claims 
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29. A device as recited in Claim 1 wherein said mechanical linkage provides said stylus 
with six degrees of 1 

J I (amended) A method as recited in Claim [13]^2T wherein said mechanical linkage 
provides said stylus with six degrees of freedom. 



Please cancel claim 3f"without prejudice. 

j (amended) A method as recited in Claim \2%\y£ wherein said [means supportable on a 
^^1$ f" ixe d surface and coupled to said stylus provides the ability to track said motion capabilities of said 
stylus] said stylus locative signal is produced by appropriately placed sensors. 

Please cancel claim 33~without prejudice. 

1 3 ^34? (amended) A device as recited in claim [1 1] 1 wherein said feedback means generates a 
force on said stylus by generating a force on a joint included in said mechanical linkage in response 
to said force signals. 

If 3#f (amended) An interactive device for use in conjunction with a host computer, a 
computer display apparatus and a fixed surface, comprising: 

a stylus that can be grasped and manipulated by a user : 

0rfJ-~- a mechanical [arm] linkage coupled to a fixed surface and coupled to said stylus for 
supporting said stylus while allowing a plurality of degrees of freedom in the motion of said stylus 
[, said mechanical arm linkage providing a user the ability to manipulate the orientation and 
location of said stylus in three-dimensional space]; 

a sensor coupled to said mechanical [arm] linkage for sensing [said orientation and said] a 
location of said stylus and providing a stylus locative signal to a computer display apparatus, said 
stylus locative signal providing information about said orientation and location of said stylus for 
use by said computer display apparatus to manipulate an image displayed by said computer 
display apparatus in accordance with said [orientation and] location of said stylus , said image 
including a computer cursor having a position controlled by said location of said stylus: 

a feedback device for [providing] generating a force [along] in at least one of said plurality 
of degrees of freedom of said stylus in response to a stylus force signal [generated] provided by 
said host computer [display apparatus] to said interactive device, said force signal being output to 
said feedback device when said computer cursor interacts with other images displayed on said 
computer display apparatus: and 

a user actuated switch capable of being in a least two states and a command device for 
generating a command signal for receipt by said host computer, said command signal r epresenting 
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a state of said switch and being received by said host computer, wherein an action t aken bv said 
/^^^ computer when receiving said command signal depends on said state of said switch . 

Please cancel claim 56 without prejudice. 

/ l£ yf. (amended) An interactive device as recited in claim ^'wherein when said [transducer 
* ~ provides said force in conjunction with movment of said object] cursor displayed on said 
computer display apparatus moves into a different image displ ayed on said computer display 
apparatus, a force signal is output and a force is generated in at least one of said plurality of degrees 
of freedom. 


I freedom. / 

/ An interactive device as recited in claim^K v 
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wherein said mechanical arm linkage 

allows r six degrees of freedom in the motion of said stylus. 


/7 (amended) A system for controlling an electromechanical interface apparatus 
manipulated by a user, the system comprising: 

a host computer system for receiving [an] a microprocessor input control signal and for 
providing [a] high-level host [output control signal] commands , wherein said host computer 
system [updates] modifies a displayed process in response to said microprocessor input control 
signal and in proportion to a position or orientation of a physical object manipulated by a user; 

a [processor] microprocessor separate from said host computer system for receiving said 
high-level host [output control signal] commands from said host computer system and providing a 
[processor] microprocessor output control signal; 

an actuator coupled to said physical object and controlled bv [for receiving] said 
[processor] microprocessor output control signal and providing a force along a degree of freedom 
to [a] said user manipulable physical object [coupled to said actuator in accordance with] in 


response to said pr a e e ocor output control signal; [and] 
A 

a sensor for [detecting] tracking motion of said manipulable physical object along said 
degree of freedom and [outputting] for outputting [said input control] a locative signal which is 
responsive to and represents [including information representative of] the position or orientation of 
said physical objec t, wherein said microprocessor is responsive to said locative signal, deri ves said 
microprocessor input control signal at least in part from said lo cative signal, and sends said 
microprocessor input control signal to said host co mputer system: 

local memory separate from memory of said host compute r system, said local memory. 
comprising non-volatile memory: 



pro gram instructions stored in said non-volatile memory for enabling com munication 
between said microprocessor and said host computer system and for decoding at least one of said 
high level host commands: and 

a plurality of command routines stored in said local memory, at least one of said command 
iff routines allowing said microprocessor to control said actuator in a ccordance with at least one of 
jj said decoded high-level commands, and at least one of said co mmand routines reporting said input 
£^ control signal to said host computer in accordance with at l east one of said decoded high-level 
commands . 




Please cancel claim 40 without prejudice 


•}<{ (amended) A system as recited in claim [40] ^'"wherein said [processor] 
microprocessor [is operative to provide said processor output control signal to said actuator] 
CJlip selects one of said command subroutines [in accordance with a processor subroutine selected in 
accordance with] as instructed bv said host [output control signal] commands and controls said 
actuator bv following instructions of said selected command subroutine. 



Please cancel claim 42,jvitnout prejudice. 

ft. (amended) A system as recited in claim [42] ^vvherein said [stylus] physical object 
can be moved by said user in a plurality of degrees of freedom, and wherein said system further 
comprises, for each of said plurality of degrees of freedom, an actuator for providing a force along 
a degree of freedom of said object, and a sensor for detecting motion of said object in said degree 
of freedom. 

QO '1 

^ jfi. (amended) A system as recited in claim [40] ^ wherein said force provided by said 
^ actuator is a resistive force to motion of said physical object in said degree of freedom. 

(amended) A system as recited in claim [40] ^further comprising a serial interface 
coupled between said host computer and said [processor] microprocessor for outputting said host 
[output control signal] command from said host computer system to said [processor] 
microprocessor and for receiving said microprocessor input control signal at said host computer 
system from said [processor] microprocessor . 

M>. (amended) A system as recited in claim [40] 3g wherein said host computer system 
displays images on a visual output device and manipulates said images in accordance with said 
position of said physical object. 

4/. (amended) A system as recited in claim [40] ^2 further comprising a peripheral [input 
device] switch coupled to said [processor] microprocessor for providing input signals to said 
[processor] microprocessor [to be sent to said host computer] when a user manipulates said 
peripheral [input device] switch, wherein said microprocessor reports a state of said swi tch to said 
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host computer syste m, said state causing said host computer system to modify said displayed 
process . 

4*. (amended) A method for interfacing motion of an object with a host computer system, 
the method comprising the steps of: 

providing [an] a physical object having a degree of freedom; 

sensing positions of said physical object along said degree of freedom with a sensor and 
producing electrical sensor signals therefrom; 

utilizing a microprocessor separate from said host computer system to receive said 
S~J electrical sensor signals, provide said electrical sensor signals to said host computer system, and to 
Is (yldL Tece ™ e k° st commands from said host computer system; [and] 

^ creating a force on said object along said degree of freedom by using said microprocessor 

and said host commands to control an actuator coupled to said physical object; 

providing a non-volatile memory device coupled to and provided local to said 
microprocessor and being accessible by said microprocessor: and 

providing program instructions stored in said non-volatile memory for enabling 
communication between said microprocessor and said host computer system and for allowing said 
microprocessor t o control said actuators in accordance with force commands provided by said host 
computer system . 

^ 7 x 

4#. A method aprecited in claim^s wherein said microprocessor and said host computer 
system are coupled together by a serial communication interface. 




^> (amended) A method as recited in claim ^g^nerein said microprocessor provides 
processor commands to said actuator in accordance with a processor subroutine selected in 
accordance with said host commands and stored on a memory device coupled to said [processor] 
microprocessor . 

/f*/bf / ' ( amendecl ) A method as recited in claim wherein said host computer system 

controls and displays visual images on a visual output apparatus in accordance with said positions 
of said physical object. 

5Z. (amended) A method as recited in claim Si wherein said physical object includes a 
stylus that can be moved by said user in at least five degrees of freedom. 
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53. A methoda\recited in claim 48 further comprising sending a peripheral command to 
said microprocessor frornNi peripheral input device, wherein said microprocessor sends said 
peripheral command to said hostxomputer system. 

%0 (amended) An interface device manipulated by a user and communicating with a host 
computer system displaying visual images on a screen, said host computer system updating said 
visual images in response to input signals, said interface device comprising: 

a [processor] microprocessor , separate from said host computer system, for 
communicating with said host computer system via a communication interface by receiving a host 
command from said host computer system, said [processor] microprocessor being controlled by 
software instructions stored on a memory device coupled to said [processor] microprocessor, said 
software instructions enabling said communicati o n between said host computer system and said 
microprocessor : 

a user object movable in a degree of freedom by a user and being physically contacted by 
said user; 

an actuator electrically coupled to said [processor] microprocessor for applying a force 
along a degree of freedom to said user object in accordance with a processor command from said 
[processor] microprocessor , said processor command being derived from said host command* 
wherein said software instructions on said m e mory device includes a routine that allows said 
microprocessor to control said actuator in accordance with said host command; and 

a sensor for detecting a position of said user object along said degree of freedom and 
outputting sensor information that is included in said input signals [to] received by said host 
computer system, said [input signals] sensor information including information representative of 
said position of said user object. ^ 

£ ^5^ (amended) An interface device as recited in claim ^wherein said sensor is electrically 
coupled to said [processor] microprocessor , wherein said sensor outputs said [input signals] 
sensor information to said [processor] microprocessor , and wherein said [processor] 
microprocessor sends said input signals that include s aid sensor information to said host computer 

system. ~ , 

%> 

^6. (amended) An interface device as recited in claim ^8 wherein said [processor] 
microprocessor is operative to [provide said processor command to said actuator] receive said 
sensor information from said sensor in accordance with a processor [subroutine] routine selected 
in accordance with said host command and stored in said memory device. . — _ 

57. An interface deW;e as recited in claim 55 wherein said user object is movable in at 
least two degrees of freedom. \ 
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58. An interface devife as recited in claim 55 wherein said communication interface 


includes a serial interface 


e^oe 


59. An interface (fevice as recited in claim 55 wherein said actuator applies a resistive force 
along said degree of freedom to said usenobje^ct 


Please cancel claim 60 without prejudice. 


Please add the following claims: 

Q, p{. (new) A device as recited in Claim 1 further comprising a button provided on saia 
stylus,' said button generating a command signal for receipt by said host computer when said 
button is pressed by said user. 

^ (pf. (new) A system as recited in clairn^ therein said command routines are stored in 
said non-volatile memory. 

-z7 ^ 

^^"(new) A system as recited in claim^T* wherein said reporting of said state of said 
switch to said host computer system is controlled by at least one of said command subroutines. 

(new) A system as recited in claim^* wherein a peripheral switch coupled to said 
microprocessor for providing input signals to said microprocessor when a user manipulates said 
^ i peripheral switch, wherein said microprocessor reports a state of said switch to said host computer 
(j/* ^system, said state causing said host computer system to modify said computer-implemented 
process, and wherein said reporting of said state by said microprocessor is controlled by one or 
more of said command routines. 

(new) An interface device as recited in claim 50 wherein said microprocessor is 
provided on board an interface device coupled to said physical object, said interface device being 
physically separate from said host computer system and coupled to said host computer system by 


a bus. 


^#6? (new) An interface device as recited in claim ^ wherein said program instructions 
include a processor routine to instruct said microprocessor to monitor and decode said host 
commands from said host computer system and wherein said subroutine is one of a plurality of 
available routines which said microprocessor calls and executes in accordance with said host 
command. 

Hi 

#7. (new) An interface device as recited in claim wherein said microprocessor is 
provided on board said interface device. 

< yi. (new) An interface device as recited in claim 6/ wherein said microprocessor monitors 
and decodes said host commands from said host computer system and wherein said routine in 
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said memory device is one of a plurality of available routines which said microprocessor calls and 
executes in accordance with said host command. 

ft), (new) An interface device as recited in claim 68 further comprising a peripheral switch 
electrically coupled to said microprocessor and capable of being in one of two states, and wherein 
said host command to said microprocessor causes said microprocessor to execute code in said 
memory that allows said microprocessor to report said state of said peripheral switch to said host 
computer system. 

JO. (new) An interface device as recited in claimjjtf wherein said host command causes 
said microprocessor to call and execute a routine to set communication parameters for 
communication between said microprocessor and said host computer. 

ji. (new) An interface device as recited in claim 65 wherein said host command causes 
said microprocessor to call and execute a routine to read said sensor information and provide said 
input signals to said host computer. 

^ "yi. (new) An interface device as recited in claim^S wherein said user object is coupled to 
a mechanical linkage having a plurality of joints, and wherein said host command causes said 
microprocessor to call and execute a routine to set a force on a joint of said mechanical linkage. 

HI. 

Jfi. (new) An electromechanical interface apparatus manipulated by a user for interfacing 
with a host computer system, said host computer system receiving a microprocessor input control 
signal and providing high-level host commands, wherein said host computer system modifies a 
displayed process in response to said microprocessor input control signal and based on a position 
or orientation of a physical object manipulated by said user, the interface apparatus comprising: 

a microprocessor separate from said host computer system for receiving said high-level 
host commands from said host computer system and providing a microprocessor output control 
signal; 

an actuator coupled to said physical object and controlled by said microprocessor output 
control signal and providing a force along a degree of freedom to said user manipulable physical 
object in response to said processor output control signal; 

a sensor for tracking motion of said manipulable physical object along said degree of 
freedom and for outputting a locative signal which is responsive to and represents the position or 
orientation of said physical object, wherein said microprocessor is responsive to said locative 
signal, derives said microprocessor input control signal at least in part from said locative signal, 
and sends said microprocessor input control signal to said host computer system; 

local memory separate from memory of said host computer system, said memory 
comprising non-volatile memory; 

program instructions stored in said non-volatile memory for enabling communication 
between said microprocessor and said host computer system and for decoding said high level host 
commands; and . i~) 
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a plurality of command routines stored in said local memory, at least one of said command 
routines allowing said microprocessor to control said actuator in accordance with at least one of 
said decoded host commands, and at least one of said command routines reporting said input 
control signal to said host computer in accordance with at least one of said decoded host 
commands. 

'74. (new) An electromechanical interface apparatus as recited in claim ~Hf wherein said 
microprocessor input control signal received by said host computer system includes information 
indicative of which host command said microprocessor is responding to. 

.-no w V 

y-Gr i "J/9, (new) An electromechanical interface apparatus as recited in claim^o wherein said host 
C/ { ^command causes said microprocessor to repeatedly send said microprocessor input control signal 
to said host computer system until a different host command is received by said microprocessor to 
cease sending said microprocessor input control signal. 

& % 7 

^To. (new) An electromechanical interface apparatus as recited in claim 73 wherein said 
microprocessor can compute a position and orientation of said physical object using kinematic 
equations and said locative signal. 


